Serial No.: 09/610,640 

IN THE CLAIMS: 

Please amend the claims as follows: =z=====z=^^ 

Claims 1-40. (Cancelled) 

41. (Previously presented) An optical evaluation method for evaluating processing 
performed with respect to a substrate having a semiconductor region in a chamber, said method 
comprising the steps of: 

supplying measurement light to the semiconductor region of said substrate in said 
chamber; 

intermittently supplying exciting light to said semiconductor region; and 
calculating a change rate of a reflectance of the measurement light by dividing a 

difference between the respective reflectances of the measurement light in the presence and 

absence of said exciting light supplied to said semiconductor region by the reflectance of the 

measurement light in the absence of the exciting light, 

wherein said processing is a plasma etching process performed with respect to said 

semiconductor region. 

42. (Previously presented) An optical evaluation method for evaluating processing 
performed with respect to a substrate having a semiconductor region in a chamber, said method 
comprising the steps of: 

supplying measurement light to the semiconductor region of said substrate in said 
chamber; 

intermittently supplying exciting light to said semiconductor region; and 
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calculating a change rate of a reflectance of the measurement light by dividing a 
difference between the respective reflectances of the measurement light in the presence and 
absence of said exciting light supplied to said semiconductor region by the reflectance of the 
measurement light in the absence of the exciting light, 

wherein said processing is a light dry etching process for removing a damaged layer 
caused by plasma etching performed with respect to said semiconductor region. 

Claims 43-44. (Cancelled) 

45. (Previously presented) An optical evaluation method for evaluating processing 
performed with respect to a substrate having a semiconductor region in a chamber, said method 
comprising the steps of: 

supplying measurement light to the semiconductor region of said substrate in said 
chamber; 

intermittently supplying exciting light to said semiconductor region; and 
calculating a change rate of a reflectance of the measurement light by dividing a 
difference between the respective reflectances of the measurement light in the presence and 
absence of said exciting light supplied to said semiconductor region by the reflectance of the 
measurement light in the absence of the exciting light, 

wherein said processing is a process of forming an insulating film on said semiconductor 

region. 
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46. (Previously presented) An optical evaluation method for evaluating processing 
performed with respect to a substrate having a semiconductor region in a chamber, said method 
comprising the steps of: 

supplying measurement light to the semiconductor region of said substrate in said 
chamber; 

intermittently supplying exciting light to said semiconductor region; and 
calculating a change rate of a reflectance of the measurement light by dividing a 

difference between the respective reflectances of the measurement light in the presence and 

absence of said exciting light supplied to said semiconductor region by the reflectance of the 

measurement light in the absence of the exciting light, 

wherein said processing is a dry etching process for removing an insulating film from a 

top surface of said semiconductor region. 

Claims 47-53. (Cancelled) 

54. (Previously presented) A method of manufacturing a semiconductor device, said 
method comprising: 

a first step of forming a substrate having a semiconductor region; 

a second step of evaluating an optical property of said semiconductor region; 

a third step of performing an etching process with respect to said semiconductor region; 

and 

a fourth step of controlling a condition for said etching process based on an optical 
property of said semiconductor region evaluated in said second step; 
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wherein said second step includes the steps of: 

supplying measurement light to said semiconductor region; 
intermittently supplying exciting light to said semiconductor region; and 
calculating a change rate of a reflectance of the measurement light by dividing a 
difference between the respective reflectances of the measurement light in the 
presence and absence of said exciting light supplied to said semiconductor region 
by the reflectance of the measurement light in the absence of the exciting light; 
wherein the change rate of the reflectance of the measurement light at a specified energy 
value of the measurement light which provides a near extremal value in a spectrum of the change 
rate of the reflectance of the measurement light is calculated in said step of calculating the 
change rate of the reflectance; and 

wherein said specified energy value of the measurement light is any value included In a 
range of 3.2 to 3.6 eV. 

55. (Previously presented) A method of manufacturing a semiconductor device, said 
method comprising: 

a first step of forming a substrate having a semiconductor region; 

a second step of evaluating an optical property of said semiconductor region; 

a third step of performing an etching process with respect to said semiconductor region; 

and 

a fourth step of controlling a condition for said etching process based on an optical 
property of said semiconductor region evaluated in said second step; 
wherein said second step includes the steps of: 
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supplying measurement light to said semiconductor region; 
intermittently supplying exciting light to said semiconductor region; and 
calculating a change rate of a reflectance of the measurement light by dividing a 
difference between the respective reflectances of the measurement light in the 
presence and absence of said exciting light supplied to said semiconductor region 
by the reflectance of the measurement light in the absence of the exciting light; 
wherein said exciting light is intermittently emitted at a frequency of 1 kHz or less in said 
step of supplying the exciting light. 

56. (Previously presented) A method of manufacturing a semiconductor device, said 
method comprising: 

a first step of forming a substrate having a semiconductor region; 

a second step of evaluating an optical property of said semiconductor region; 

a third step of performing an etching process with respect to said semiconductor region; 

and 

a fourth step of controlling a condition for said etching process based on an optical 
property of said semiconductor region evaluated in said second step, 

wherein dry etching utilizing a plasma is performed in said third step. 

57. (Original) A method of manufacturing a semiconductor device according to claim 
56, said method further comprising, prior to said second step, the steps of: 

depositing an interlayer insulating film on said semiconductor region of said substrate; 

and 
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selectively removing said interlayer insulating film by plasma etching to form an opening 
reaching said semiconductor region, wherein 

said second step includes evaluating an optical property of the semiconductor region 
exposed at a bottom surface of said opening, 

said third step includes performing light dry etching with respect to the semiconductor 
region exposed at the bottom surface of said opening to remove a damaged layer caused by said 
plasma etching, and 

said fourth step includes controlling a condition for the etching process based on a result 
of evaluating the optical property of said semiconductor region. 

58. (Original) A method of manufacturing a semiconductor device according to claim 

57, wherein 

regions of said semiconductor region to be formed with an element are source/drain 
regions of an FET and 

said opening is a contact hole reaching either of said source/drain regions. 

59. (Original) A methods of manufacturing a semiconductor device according to claim 

58, wherein 

a relationship between the optical property of the semiconductor region and a depth of the 
damaged layer is predetermined by experiment and 

said fourth step includes obtaining the depth of the damaged layer from the optical 
property of the semiconductor region evaluated in said second step and performing light dry 
etching to remove a portion of the semiconductor region corresponding to the depth. 
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60. (Original) A method of manufacturing a semiconductor device according to claim 
57, wherein said fourth step includes controlling the condition for the etching process by 
reevaluating the optical property of said semiconductor region which varies with the progression 
of the light dry etching and comparing a result of reevaluation with a result of evaluation 
performed in said second step. 

61. (Original) A method of manufacturing a semiconductor device according to claim 
60, wherein 

regions of said semiconductor region to be formed with an element are source/drain 
regions of a FET and 

said opening is a contact hole reaching either of said source/drain regions. 

62. (Previously presented) A method of manufacturing a semiconductor device, said 
method comprising: 

a first step of forming a substrate having a semiconductor region; 

a second step of evaluating an optical property of said semiconductor region; 

a third step of performing an etching process with respect to said semiconductor region; 

and 

a fourth step of controlling a condition for said etching process based on an optical 
property of said semiconductor region evaluated in said second step; 
wherein said second step includes the steps of: 

supplying measurement light to said semiconductor region; 
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intermittently supplying exciting light to said semiconductor region; and 
calculating a change rate of a reflectance of the measurement light by dividing a 
difference between the respective reflectances of the measurement light in the 
presence and absence of said exciting light supplied to said semiconductor region 
by the reflectance of the measurement light in the absence of the exciting light; 
said method further comprising, prior to said second step, the steps of: 

introducing an impurity at a high concentration into said semiconductor region of 
said substrate and depositing an interlayer insulating film on said semiconductor 
region; and 

selectively removing said interlayer insulating film by plasma etching to form an 

opening reaching said semiconductor region, 
wherein said third step includes performing light dry etching with respect to the 
semiconductor region exposed at a bottom surface of said opening to remove a damaged layer 
caused by said plasma etching and predetermining a proper range of the change rate of the 
reflectance of said measurement light when an electric property of the semiconductor region is 
proper and 

said fourth step includes performing said light dry etching such that said change rate of 
the reflectance falls within said proper range. 

63. (Previously presented) A method of manufacturing a semiconductor device, said 
method comprising: 

a first step of forming a substrate having a semiconductor region; 

a second step of evaluating an optical property of said semiconductor region; 
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a third step of performing an etching process with respect to said semiconductor region; 

and 

a fourth step of controlling a condition for said etching process based on an optical 
property of said semiconductor region evaluated in said second step; 
wherein: 

said first step includes forming, as said semiconductor region, a first semiconductor 
region forming a part of a semiconductor element and a second semiconductor region to be 
subjected to optical evaluation, 

said second step includes evaluating the optical property of said second semiconductor 

region, 

said third step includes performing the etching process with respect to said first and 
second semiconductor regions simultaneously, and 

said fourth step includes controlling the condition for said etching process based on the 
result of evaluating the optical property of said second semiconductor region. 

64. (Original) A method of manufacturing a semiconductor device according to claim 
63, wherein said first step includes adjusting an impurity concentration in said second 
semiconductor region to be higher than an impurity concentration in said first semiconductor 
region. 

65. (Original) A method of manufacturing a semiconductor device according to claim 
63, said method further comprising, prior to said second step, the step of 
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introducing an impurity at a high concentration into said second semiconductor region of 
said substrate and depositing a gate insulating film and a conductive film for a gate electrode on 
said first and second semiconductor regions, wherein 

said third step includes patterning said conductive film for a gate electrode and said gate 
insulating film by plasma etching and predetermining a proper range of a change rate of a 
reflectance of said measurement light when an electric property of the semiconductor region is 
proper and 

said fourth step includes performing said light dry etching such that said change rate of 
the reflectance falls within said proper range. 

66. (Original) A method of manufacturing a semiconductor device according to claim 
65, wherein a silicon oxide film is formed as said gate insulting film. 

67. (Previously presented) A method of manufacturing a semiconductor device, said 
method comprising: 

a first step of forming a substrate having a semiconductor region; 

a second step of evaluating an optical property of said semiconductor region; 

a third step of performing an etching process with respect to said semiconductor region; 

and 

a fourth step of controlling a condition for said etching process based on an optical 
property of said semiconductor region evaluated in said second step; 

wherein said first step includes composing a portion of said semiconductor region to be 
subjected to optical evaluation of n-type silicon. 
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68. (Previously presented) A method of manufacturing a semiconductor device, said 
method comprising: 

a first step of forming a substrate having a semiconductor region; 

a second step of evaluating an optical property of said semiconductor region; 

a third step of performing an etching process with respect to said semiconductor region; 

and 

a fourth step of controlling a condition for said etching process based on an optical 
property of said semiconductor region evaluated in said second step; 
wherein said second step includes the steps of: 

supplying measurement light to said semiconductor region; 
intermittently supplying exciting light to said semiconductor region; and 
calculating a change rate of a reflectance of the measurement light by dividing a 
difference between the respective reflectances of the measurement light in the 
presence and absence of said exciting light supplied to said semiconductor region 
by the reflectance of the measurement light in the absence of the exciting light; 
wherein said second step includes evaluating the change rate of the reflectance of 
measurement light by using an ellipsometric-spectroscope. 

Claims 69-72. (Cancelled) 

73. (Previously presented) A method of manufacturing a semiconductor device having a 
semiconductor region with a structural disorder developed therein, said method comprising the 
steps of; 
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evaluating an optical property of said semiconductor region; and 

performing a heat treatment for recovering said semiconductor region from the structural 
disorder, while controlling a condition for the heat treatment based on the optical property of said 
semiconductor region evaluated in said foregoing step; 

said step of evaluating the optical property includes the steps of: 

supplying measurement light to said semiconductor region; 
intermittently supplying exciting light to said semiconductor region; and 
calculating a change rate of a reflectance of the measurement light by dividing a 
difference between the respective reflectances of the measurement light in the 
presence and absence of said exciting light supplied to said semiconductor region 
by the reflectance of the measurement light in the absence of the exciting light, 
wherein the change rate of the reflectance of the measurement light at a specified energy 
value of the measurement light which provides a near extremal value in a spectrum of the change 
rate of the reflectance of the measurement light is calculated in said step of calculating the 
change rate of the reflectance. 

74. (Previously presented) A method of manufacturing a semiconductor device having a 
semiconductor region with a structural disorder developed therein, said method comprising the 
steps of: 

evaluating an optical property of said semiconductor region; and 

performing a heat treatment for recovering said semiconductor region from the structural 
disorder, while controlling a condition for the heat treatment based on the optical property of said 
semiconductor region evaluated in said foregoing step; 
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said step of evaluating the optical property includes the steps of: 

supplying measurement light to said semiconductor region; 
intermittently supplying exciting light to said semiconductor region; and 
calculating a change rate of a reflectance of the measurement light by dividing a 
difference between the respective reflectances of the measurement light in the 
presence and absence of said exciting light supplied to said semiconductor region 
by the reflectance of the measurement light in the absence of the exciting light, 
wherein the change rate of the reflectance of the measurement light of a wavelength of 
600 nm or less is calculated in said step of calculating the change rate of the reflectance and said 
specified energy value of the measurement light is any value included in a range of 3.2 to 3.6 eV. 

75. (Previously presented) A method of manufacturing a semiconductor device having a 
semiconductor region with a structural disorder developed therein, said method comprising the 
steps of: 

evaluating an optical property of said semiconductor region; and 

performing a heat treatment for recovering said semiconductor region from the structural 
disorder, while controlling a condition for the heat treatment based on the optical property of said 
semiconductor region evaluated in said foregoing step; 

said step of evaluating the optical property includes the steps of: 

supplying measurement light to said semiconductor region; 
intermittently supplying exciting light to said semiconductor region; and 
calculating a change rate of a reflectance of the measurement light by dividing a 
difference between the respective reflectances of the measurement light in the 
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presence and absence of said exciting light supplied to said semiconductor region 
by the reflectance of the measurement light in the absence of the exciting light, 
wherein said exciting light is intermittendy emitted at a frequency of 1 kHz or less in said 
step of supplying the exciting light. 



76. (Previously presented) A method of manufacturing a semiconductor device having a 
semiconductor region with a structural disorder developed therein, said method comprising the 
steps of: 

evaluating an optical property of said semiconductor region; and 

performing a heat treatment for recovering said semiconductor region from the structural 
disorder, while controlling a condition for the heat treatment based on the optical property of said 
semiconductor region evaluated in said foregoing step; 

said step of evaluating the optical property includes the steps of: 

supplying measurement light to said semiconductor region; 
intermittently supplying exciting light to said semiconductor region; and 
calculating a change rate of a reflectance of the measurement light by dividing a 
difference between the respective reflectances of the measurement light in the 
presence and absence of said exciting light supplied to said semiconductor region 
by the reflectance of the measurement light in the absence of the exciting light, 
wherein a proper range of the change rate of the reflectance of said measurement light 
when an electric property of the semiconductor region is proper is predetermined, and 



WDC99 82647 1 - 1 .043889.095 1 



15 



Serial No.: 09/610,640 

said heat treatment is performed in said step of performing the heat treatment with respect 
to the semiconductor region such that the change rate of the reflectance of said measurement 
light falls within said proper range. 

77. (Previously presented) A method of manufacturing a semiconductor device having a 
semiconductor region with a structural disorder developed therein, said method comprising the 
steps of: 

evaluating an optical property of said semiconductor region; and 

performing a heat treatment for recovering said semiconductor region from the structural 
disorder, while controlling a condition for the heat treatment based on the optical property of said 
semiconductor region evaluated in said foregoing step; 

said step of evaluating the optical property includes the steps of: 

supplying measurement light to said semiconductor region; 
intermittently supplying exciting light to said semiconductor region; and 
calculating a change rate of a reflectance of the measurement light by dividing a 
difference between the respective reflectances of the measurement light in the 
presence and absence of said exciting light supplied to said semiconductor region 
by the reflectance of the measurement light in the absence of the exciting light, 
wherein a relationship between the change rate of the reflectance of the measurement 
light in said semiconductor region and an impurity concentration in said semiconductor region is 
predetermined, and 
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the heat treatment is performed with respect to said semiconductor device in said step of 
performing the heat treatment till the change rate of the reflectance of the measurement light in 
said semiconductor region reaches a value corresponding to a desired impurity concentration. 



78. (Previously presented) A method of manufacturing a semiconductor device having a 
semiconductor region with a structural disorder developed therein, said method comprising the 
steps of: 

evaluating an optical property of said semiconductor region; and 

performing a heat treatment for recovering said semiconductor region from the structural 
disorder, while controlling a condition for the heat treatment based on the optical property of said 
semiconductor region evaluated in said foregoing step; 

wherein a first semiconductor region forming a part of a semiconductor element and a 
second semiconductor region to be subjected to optical evaluation are preliminarily formed as 
said semiconductor region, 

the optical property of said second semiconductor region is evaluated in said step of 
evaluating the optical property, and 

said first and second semiconductor regions are simultaneously subjected to the heat 
treatment in said step of performing the heat treatment, while a condition for said heat treatment 
is controlled based on the result of evaluating the optical property of said second semiconductor 
region. 

79. (Original) A method of manufacturing a semiconductor device according to claim 
78, wherein said first step includes adjusting an impurity concentration in said second 
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semiconductor region to be higher than an impurity concentration in said first semiconductor 
region. 

80. (Previously presented) A method of manufacturing a semiconductor device having a 
semiconductor region with a structural disorder developed therein, said method comprising the 
steps of: 

evaluating an optical property of said semiconductor region; and 

performing a heat treatment for recovering said semiconductor region from the structural 
disorder, w^hile controlling a condition for the heat treatment based on the optical property of said 
semiconductor region evaluated in said foregoing step; 

wherein a portion of said semiconductor region to be subjected to optical evaluation is 
composed of n-type silicon. 

81. (Previously presented) A method of manufacturing a semiconductor device having a 
semiconductor region with a structural disorder developed therein, said method comprising the 
steps of: 

evaluating an optical property of said semiconductor region; and 

performing a heat treatment for recovering said semiconductor region from the structural 
disorder, while controlling a condition for the heat treatment based on the optical property of said 
semiconductor region evaluated in said foregoing step; 

wherein a portion of said semiconductor region to be subjected to optical evaluation is 
composed of n-type silicon. 
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82. (Previously presented) A method of manufacturing a semiconductor device having a 
semiconductor region with a structural disorder developed therein, said method comprising the 
steps of: 

evaluating an optical property of said semiconductor region; and 

performing a heat treatment for recovering said semiconductor region from the structural 
disorder, while controlling a condition for the heat treatment based on the optical property of said 
semiconductor region evaluated in said foregoing step; 

said step of evaluating the optical property includes the steps of: 

supplying measurement light to said semiconductor region; 
intermittently supplying exciting light to said semiconductor region; and 
calculating a change rate of a reflectance of the measurement light by dividing a 
difference between the respective reflectances of the measurement light in the 
presence and absence of said exciting light supplied to said semiconductor region 
by the reflectance of the measurement light in the absence of the exciting light, 
wherein said second step includes evaluating the change rate of the reflectance of the 
measurement light by using an ellipsometric spectroscope. 

83. (Currently amended) A method of manufacturing a semiconductor device having a 
semiconductor region, said method comprising the steps of: 

evaluating an optical property of said semiconductor region; and 

introducing an impurity into said semiconductor region, while controlling a condition for 
the impurity introduction based on the optical property of said semiconductor region evaluated in 
said foregoing step^ 
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wherein said step of evaluating the optical property includes the steps of: 
supplying measurement light to said semiconductor region; 
intermittently supplying exciting light to said semiconductor region; and 
calculating a change rate of a reflectance of the measurement light by dividing a 
difference between the respective reflectances of the measurement light in the presence and 
absence of said exciting light supplied to said semiconductor region by the reflectance of the 
measurement light in the absence of the exciting light . 

84. (Cancelled) 

85. (Currently amended) A method of manufacturing a semiconductor device according 
to claim 83 M, wherein the change rate of the reflectance of the measurement light of a 
wavelength of 600 nm or less is calculated in said step of calculating the change rate of the 
reflectance. 

86. (Previously presented) A method of manufacturing a semiconductor device 
according to claim 85, wherein the change rate of the reflectance of the measurement light of a 
wavelength of 300 to 600 nm is calculated in said step of calculating the change rate of the 
reflectance. 

87. (Currently amended) A method of manufacturing a semiconductor device according 
to claim 83 M, wherein the change rate of the reflectance of the measurement light at a specified 
energy value of the measurement light which provides a near extremal value in a spectrum of the 
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change rate of the reflectance of the measurement light is calculated in said step of calculating 
the change rate of the reflectance. 

88. (Original) A method of manufacturing a semiconductor device according to claim 
87, wherein said specified energy value of the measurement light is any value included in a range 
of 3.2 to 3.6 eV. 

89. (Currently amended) A method of manufacturing a semiconductor device according 
to claim 83 M, wherein said exciting light is intermittently emitted at a frequency of 1 kHz or 
less in said step of supplying the exciting light. 

90. (Currently amended) A method of manufacturing a semiconductor device according 
to claim 83 S4, wherein: 

a relationship between an amount of introduced impurity and the change rate of the 
reflectance of said measurement light is predetermined by experiment, and 

said impurity is introduced in said step of introducing the impurity into said 
semiconductor region such that the change rate of the reflectance of said measurement light 
reaches a value corresponding to a desired amount of introduced impurity. 

91-94. (Cancelled) 
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95. (Currently amended) A method of manufacturing a semiconductor device according 
to claim 83 S4, wherein said second step includes evaluating the change rate of the reflectance of 
the measurement light by using an ellipsometric spectroscope. 

96. (Original) A method of manufacturing a semiconductor device, said method 
comprising: 

a first step of forming a substrate having a semiconductor region; 
a second step of evaluating an optical property of said semiconductor region; 
a third step of forming a thin insulating film on said semiconductor region; and 
a fourth step of controlling a condition for the formation of said insulating film based on 
the optical property of said semiconductor region evaluated in said second step. 

97. (Previously presented) A method of manufacturing a semiconductor device 
according to claim 96, wherein said second step includes the steps of: 

supplying measurement light to said semiconductor region; 
intermittently supplying exciting light to said semiconductor region; and 
calculating a change rate of a reflectance of the measurement light by dividing a 
difference between the respective reflectances of the measurement light in the presence and 
absence of said exciting light supplied to said semiconductor region by the reflectance of the 
measurement light in the absence of the exciting light. 

98. (Previously presented) A method of manufacturing a semiconductor device 
according to claim 97, wherein the change rate of the reflectance of the measurement light of a 
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wavelength of 600 nm or less is calculated in said step of calculating the change rate of the 
reflectance. 

99. (Previously presented) A method of manufacturing a semiconductor device 
according to claim 98, wherein the change rate of the reflectance of the measurement light of a 
wavelength of 300 to 600 nm is calculated in said step of calculating the change rate of the 
reflectance. 

100. (Previously presented) A method of manufacturing a semiconductor device 
according to claim 97, wherein the change rate of the reflectance of the measurement light at a 
specified energy value of the measurement light which provides a near extremal value in a 
spectrum of the change rate of the reflectance of the measurement light is calculated in said step 
of calculating the change rate of the reflectance, 

101. (Original) A method of manufacturing a semiconductor device according to claim 
100, wherein said specified energy value of the measurement light is any value included in a 
range of 3.2 to 3.6 eV. 

102. (Original) A method of manufacturing a semiconductor device according to claim 
97, wherein said exciting light is intermittently emitted at a frequency of 1 kHz or less in said 
step of supplying the exciting light. 
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103. (Previously presented) A method of manufacturing a semiconductor device 
according to claim 97, wherein: 

a proper range of the change rate of the reflectance of the measurement light when an 
electric property of the insulating film is proper is predetermined by experiment, and 

said fourth step includes forming the insulating film such that the change rate of the 
reflectance of the measurement light measured in said second step falls within said proper range. 

104. (Previously presented) A method of manufacturing a semiconductor device 
according to claim 97, wherein: 




said second step includes measuring the change rate of the reflectance of the 
measurement light in the semiconductor region before said insulating film is formed thereon, and 



said fourth step includes controlling a condition for the formation of the insulating film 
by remeasuring the change rate of the reflectance of the measurement light in said semiconductor 
region which varies with the progression of the formation of the insulating film and comparing a 
result of remeasurement with a result of measurement performed in said second step. 

105. (Original) A method of manufacturing a semiconductor device according to claim 
96, wherein 

said first step includes forming, as said semiconductor region, a first semiconductor 
region forming a part of a semiconductor element and a second semiconductor region to be 
subjected to optical evaluation, 

said second step includes evaluating the optical property of said second semiconductor 

region. 
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said third step includes forming the insulating film on said first and second 
semiconductor regions simultaneously, and 

said fourth step includes controlling a condition for the formation of said insulting film 
based on the result of evaluating the optical property of said second semiconductor region. 

106. (Original) A method of manufacturing a semiconductor device according to claim 
105, wherein said first step includes adjusting an impurity concentration in said second 
semiconductor region to be higher than an impurity concentration in said first semiconductor 
region. 

107. (Original) A method of manufacturing a semiconductor device according to claim 
96, wherein said first step includes composing a portion of said semiconductor region to be 
subjected to optical evaluation of n-type silicon. 

108. (Previously presented) A method of manufacturing a semiconductor device 
according to claim 97, said method further comprising, after said fourth step, the step of: 

judging the formed insulating film to be good or no good based on a relationship 
predetermined by experiment between the change rate of the reflectance of said measurement 
light and an electric property of the insulating film. 

109. (Original) A method of manufacturing a semiconductor device according to claim 
96, wherein a silicon oxide film is formed as said insulating film in said third step. 
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1 10. (Original) A method of manufacturing a semiconductor device according to claim 
96, wherein a gate insulating film is formed as said insulating film in said third step. 

111. (Previously presented) A method of manufacturing a semiconductor device 
according to claim 97, wherein said second step includes evaluating the change rate of the 
reflectance of the measurement light by using an ellipsometric spectroscope. 

1 12. (Original) A method of manufacturing a semiconductor device, said method 
comprising: 

a first step of forming a substrate having a semiconductor region and a thin insulating 
film overlying the semiconductor region; 

a second step of evaluating an optical property of said semiconductor region; 

a third step of removing said insulating film by dry etching; and 

a fourth step of controlling a condition for the removal of said insulating film based on 
the optical property of said semiconductor region evaluated in said second step. 

113. (Previously presented) A method of manufacturing a semiconductor device 
according to claim 112, wherein said second step includes the steps of: 

supplying measurement light to said semiconductor region through said insulating film; 
intermittently supplying exciting light to said semiconductor region through said 
insulating film; and 

calculating a change rate of a reflectance of the measurement light by dividing a 
difference between the respective reflectances of the measurement light in the presence and 
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absence of said exciting light supplied to said semiconductor region by the reflectance of the 
measurement light in the absence of the exciting light. 

1 14. (Previously presented) A method of manufacturing, a semiconductor device 
according to claim 1 13, wherein the change rate of the reflectance of the measurement light of a 
wavelength of 600 nm or less is calculated in said step of calculating the change rate of the 
reflectance. 

115. (Previously presented) A method of manufacturing a semiconductor device 
according to claim 114, wherein the change rate of the reflectance of the measurement light of a 
wavelength of 300 to 600 run is calculated in said step of calculating the change rate of the 
reflectance. 

1 16. (Previously presented) A method of manufacturing a semiconductor device 
according to claim 113, wherein the change rate of the reflectance of the measurement light at a 
specified energy value of the measurement light which provides a near extremal value in a 
spectrum of the change rate of the reflectance of the measurement light is calculated in said step 
of calculating the change rate of the reflectance. 

117. (Original) A method of manufacturing a semiconductor device according to claim 
1 16, wherein said specified energy value of the measurement light is any value included in a 
range of 3.2 to 3.6 eV. 
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118. (Original) A method of manufacturing a semiconductor device according to claim 
1 13, wherein said exciting light is intermittently emitted at a frequency of 1 kHz or less in said 
step of supplying the exciting light. 

119. (Previously presented) A method of manufacturing a semiconductor device 
according to claim 113, wherein: 

a proper range of the change rate of the reflectance of the measurement light when the 
removal of said insulating is properly completed is predetermined, and 

said fourth step includes performing dry etching with respect to the insulating film such 
that the change rate of the reflectance of the measurement light measured in said second step 
falls within said proper range. 

120. (Previously presented) A method of manufacturing a semiconductor device 
according to claim 1 13, wherein: 

said second step includes measuring the change rate of the reflectance of the 
measurement light in the semiconductor region when said insulating film is formed thereon, and 

said fourth step includes controlling a condition for the removal of the insulating film by 
remeasuring the change rate of the reflectance of the measurement light in said semiconductor 
region which varies with the progression of the removal of the insulating film and comparing a 
result of remeasurement with a result of measurement performed in said second step. 

121. (Original) A method of manufacturing a semiconductor device according to claim 
112, wherein 
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said first step includes forming, as said semiconductor region, a first semiconductor 
region forming a part of a semiconductor element and a second semiconductor region to be 
subjected to optical evaluation, 

said second step includes evaluating the optical property of said second semiconductor 

region, 

said third step includes performing an etching process with respect to said first and 
second semiconductor regions simultaneously, and 

said fourth step includes controlling a condition for said etching process based on the 
result of evaluating the optical property of said second semiconductor region. 

122. (Original) A method of manufacturing a semiconductor device according to claim 
121, wherein said first step includes adjusting an impurity concentration in said second 
semiconductor region to be higher than an impurity concentration in said first semiconductor 
region. 

123. (Original) A method of manufacturing a semiconductor device according to claim 
112, where said first step includes composing a portion of said semiconductor region to be 
subjected to optical evaluation of n-type silicon. 

124. (Original) A method of manufacturing a semiconductor device according to claim 
112, wherein a silicon oxide film is formed as said insulating film in said first step. 
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125. (Original) A method of manufacturing a semiconductor device according to claim 
1 12, wherein a gate insulating film is formed as said insulating film in said first step. 

126. (Original) A method of manufacturing a semiconductor device according to claim 
125, wherein 

said first step includes forming a conductive film for a gate electrode on said gate 
insulating film and 

said third step includes sequentially patterning said conductive film for a gate electrode 
and said gate insulating film. 

127. (Previously presented) A method of manufacturing a semiconductor device 
according to claim 1 13, wherein said second step includes evaluating the change rate of the 
reflectance of the measurement light by using an ellipsometric spectroscope. 

128. (Previously presented) A method of controlling an apparatus for manufacturing 
a semiconductor device comprising a chamber for containing a substrate having a 

semiconductor region, processing means for performing processing with respect to said substrate 
in said chamber, first light supplying means for intermittently supplying exciting light to the 
semiconductor region of said substrate placed in said chamber, a second light supplying means 
for supplying measurement light to said semiconductor region, and reflectance measuring means 
for measuring a reflectance of the measurement light supplied to said semiconductor region, said 
method comprising : 

a first step of supplying the measurement light to said semiconductor region; 
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a second step of intermittently supplying the exciting light to said semiconductor region; 

a third step of calculating a change rate of the reflectance of the measurement light by 
dividing a difference between the respective reflectances of the measurement light in the 
presence and absence of said exciting light supplied to said semiconductor region by the 
reflectance of the measurement light in the absence of the exciting light; 

a fourth step of operating said processing means for a specified time till the change rate 
of the reflectance calculated in said third step reaches a specified value; and 

a fifth step of monitoring said specified time in said fourth step and outputting a signal 
for causing maintenance to be performed with respect to said apparatus for manufacturing the 
semiconductor device when said specified time exceeds a limit value. 

129. (Original) A method of controlling an apparatus for manufacturing a 
semiconductor device according to claim 128, wherein said processing means generates a plasma 
in said chamber and performs etching with respect to said semiconductor region by using the 
generated plasma. 

130. (Original) A method of controlling an apparatus for manufacturing a 
semiconductor device according to claim 128, wherein said processing means generates a plasma 
in said chamber and performs light dry etching by using the generated plasma so as to remove a 
damaged layer caused by etching performed with respect to said semiconductor region. 
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131. (Original) A method of controlling an apparatus for manufacturing a 
semiconductor device according to claim 128, wherein said processing means introduces an 
impurity into said semiconductor region. • 

132. (Original) A method of controlling an apparatus for manufacturing a 
semiconductor device according to claim 128, wherein said processing means performs 
annealing after impurity ions are implanted in said semiconductor region. 

133. (Original) A method of controlling an apparatus for manufacturing a 
semiconductor device according to claim 128, wherein said processing means forms a thin 
insulating film on said semiconductor region. 

134. (Original) A method of controlling an apparatus for manufacturing a 
semiconductor device according to claim 128, wherein 

a thin insulating film has been formed on said semiconductor region and 
said processing means performs dry etching to remove said insulating film from a top 
surface of said semiconductor region. 

135. (Original) A method of controlling an apparatus for manufacturing a 
semiconductor device according to claim 128, wherein said reflectance measuring means 
measures the reflectance of the measurement light of a wavelength of 600 nm or less. 
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136. (Original) A method of controlling an apparatus for manufacturing a 
semiconductor device according to claim 135, wherein said reflectance measuring means 
measures the reflectance of the measurement light of a wavelength of 300 to 600 nm. 

137. (Previously presented) A method of controlling an apparatus for manufacturing a 
semiconductor device according to claim 128, wherein the change rate of the reflectance of the 
measurement light at a specified energy value of the measurement light which provides a near 
extremal value in a spectrum of the change rate of the reflectance of the measurement light is 
calculated in said step of calculating the change rate of the reflectance. 

138. (Original) A method of controlling an apparatus for manufacturing a 
semiconductor device according to claim 128, wherein said reflectance measuring means 
measures the reflectance of the reflected light of a specified wavelength by using an optical filter. 

139. (Original) A method of controlling an apparatus for manufacturing a 
semiconductor device according to claim 128, wherein said semiconductor region is composed 
of n-type silicon. 

140. (Original) A method of controlling an apparatus for manufacturing a 
semiconductor device according to claim 128, wherein said exciting light is intermittently 
emitted at a frequency of 1 kHz or less in said step of supplying the exciting light. 



141-145. (Cancelled) 
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